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e 1^ .tti - »r.«.r.bly . ^^^^^^^^ ,^ 

to • -ethbd of pr.»«lin «• J d..l»M« in 

.»* pro,bTl.e.lc.llr « rt7c..« P^"'^- **• 

ln9r.*l.»«: i» • «lth tot e«»»lo • 

..y ii«o« t..t- 
tuvtoTO* «Xo«»Ml»«r • --.auetlon proeooo. 



Eh koelwiv 

„ 1. tbo •••• •« *»»"-"■'" eooc* <onM« f roa .pt«T 

l« th. ptlo. .rt «• «" ^ eo.tln». 

<.U>M. ontoite .oa «••»• i„„. i, etltie.1 

« e.»t.«l co.t o" t». «« ».t«t.l. 

,s ....ctwtt, t« t^. pr....* 

Accoratn,ly. it I. « «. „ 

ln«-ti " "i "th. prior .rt. 

AecozdiB9l-7' • 
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. .»b.t.«tl.llr • t.™* fro- . 

.leroe.P.»l« co.tln, on tb. e.« poljn»r, 

— -"^^^^^^^^^ • 

dissolution pcofile. eoncinueus coals i» 

.ub.«.nti.llr *"„:l.„.l. e...ln, *. 

th. co.ti.9 =«ip-.iti«» I" • i,r.t p»t.<.i>iy i» 

::r .;.r..r rr r::r ...i .p..-..-. 

20 -1S»C. — aaA continuous 

By •»ttb»t«»ti«lly WBOOtli •« 

«.t:i«»a" vo Boan • mierocapouXo coating %rtileb 
TZV::T:^o::^n. "inuo«a .PP..r.nc. -^-.» 

ir "tU unaox a acannin. -^--^ ^^^^^^^ 
»5 W» mictocapaulo. according to ^ 

taUtlv« to • eo»tiii» »or»»» 
30 BlcroenMPMl.tlon Mtbo*.. ■leroeop.ul. 
TM ai»»oluWon protlla of en" ^ 

_..o. ^^^^^^^^^ 

«.»pi. . »H Of ^pp"«i"t.iTao 
.ppro.li»t ly « minutee. pi.««rably 

minutes* i^^^An form* mo mesn • 

By -standard ndcr ncapsulation form 
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£uiietloB of tl"«". ™« " ineetpcratM 
.t«d.rd t..t o5P»ai »" « , «aifl.* 

- .... 

on fcha total *»al9»t oC 
tbo microcapsule, providai • turcw 

^'^tr-eor. el^nt in th. co.fd »ioroc.p.ul.. 



2S 



30 



- to the Pr-«»t invention w include l—t 
.ccording to the ^ ^ ^i,ht o£ the 

Bppro»i«Bt.ly 75% bjr -eight to ioo% ur 

p.„«.c.«tic-iiy ^ ^"^^^^ 

The c re •leaent may * * 
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found to t- p.rticul.rly b. in th. r.ng. 

of .pprcl-otoly O.OOS ^^^^ ^ understood. 

5ppro»lm»cely 0.05 to 5 ^ ^ 5, aodlfiod 

by BedlCylB* th. thtetoM. ."fo* t». = f 
10 i.iet«:.p«»i. eoitlin. _ l„,r.«4.»t -.y b. .ny 

». '"'r r. . ...t.-»..h-- 

e„^„«d »hi.h »y «- «tiU..a 

Tbe phecBwcouttcolly •ctive 

15 ..loctod fro- .ny one or i«r. ^« Cp„.ct.«ol^ . 

Anslgoaica including •eot«wnoF« 
BroBChodil.tor. including thoopHyllin.. . 
Antihi.t.«in.. including A..t.din. ..1.-.. 
i CBrbino»n»ine pnxenco. 

»nt,«.tlc. ...cilli. 

H.tr..t«...l». ".tr.»W...X. hyar.ehX.rl«..^ 

*„tituh.tc-X..i. x,..t. i^^X^u-i;^^^ 

>.th...coX ehloria., «...tl.-i« >»"^«- 

rhynr^::: rrr "X".. — - 
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sy>»*tl>oi>lMtx ,uXph.t.. Ofel»t«n.lln. 

S .»i»Mt.. '"I^'"!*";*, Mtoa.i" h,a«ehlo.i«.. 
M«.d..»h»««i» hyetochlotid., " 

SysopBtho lytic 

hydrocblorld*. ^^-^nomle Drugs IncludlnflWlcotlM. 

Kl.c.ll.»eou. Autonomic or g ^^^^^^^ ,x«con.t.. 

Xron PT«p»r»t»oM inciua*«» 
Fottous '-^P^^^^*- . , including A«i«»oc«prolc .cid. 

crdlrnc Drugs Including AcoBu .c.t.f , 

nydrochlorld., Oi-opyrn^ld. '>»»;'^7/;.;,,\\""'^^.oen^^^^ . 
Proc.i«..iee '»3r*roeniorld..^rjopr.«ol^^^^^^ ,oc.lnld. 
Oalnidino Oluconstc. Tl»o»o* 

Hydrochlorld.. v.r.p.-il •^;;;:^t:''*:;c,,aing C.ptoprll, 
Antlhyportonslve JL.vl.t:o. RydrsX.«ln 

.odium, DldolMwe •o*liii». 

Opl.t. *QO«l.t. t«t..t . 

P.tbtdim hTdioohXorld.. M.th.aow. "JO 

ph.»rtoi» .«.ai»m. «..id««- 

ProiBSslno hydt chlorlds. 



20 



2068366 



-7- 



O«tro.-Ph.t.«t». .ul,h.t.. """"•"-"'^^ /^'!^!'!' 

i,r>"ci>»<«i«»- Pb.ndl«.tr..lne t.rM.t., F»«». 

But.b.rl.lt.1 .odium. S.cob.rblt.l .odiu-; . «.d.tiv. 
including. Hydro«y.li« hydrochlorld.. Hathyprrlon. 

EsMCtorants including PotaB.iun Xedid*. 

Antl.i-.tlc. including Ben.quin.nid. 

^Vdrcchloride. H.toclopr.»id. KCl. Tri«.thob.n..mid. 
nydrocblorid..^^^^^ including K.nitidin. Ci«.tidin.. 
rinntidiiw »Ba .ult.ble »»Xt» ell»r«ot. , ... . . 

PanieilLmin. HCl. 

Antithyroid Ag.nt. including ll.thi»..ol.. 

0.nitourin.ry 8«ootb Ku.el. H.lw^.nt. including 
Fl>vox.te bydrocblorid.. Wbutynin chlorid.. 

VifiDint including Thiamine hydrochlorid.. 

Ascorbic .cid. including A».nt.din. 

hTdrochlorid.. colcbicin.. Etidron.t. dl.odium. Louco^orin 

criclL H.thyl.n. blu.. Pot...iu» chlorid.. 

chlorid.. Pot...iu» A.corb.t.. »odi«« X.corh.t.. Clclum 

Aaeorbst.. Mi cot in. ..It.. 

All oral Panicillin. 

oral Cophaloaporln. 

oral Aminoglyco.id.a 

Oral Maerolides 

Oral KonobactaiR. 

Oral Rifaiaycin analogua. 

oral T.tracycllno. 

oral PanwDS 

Oral Peptide antibiotic . . 

Th. ph.r»ac.utically active ingredient m.y be in 
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3 :::: t^^. r--%r"""::o^.ro.-:t 

eoi.po.itio« i»y !>• •PPli»a " „ crr.t»UiB- 

cr,.t.Xii«. or "7jri;"in.«-i-"t ^^^^ 

10 -otpholow I. »r.*«rr6«. Tfce 

„P.et r.tl. ot ••""^"-'"i^^tp^l. =o"P"»«i" 
pn.«.c.utic.l cc-,..ltio. "''^^^J^J^'^' 

ph,r«e.utle.l compo.ltlon «.» b. pio.1*- ». th. 

rr;j":««.;-r^^^^ rxua.. . «... 

2S i«»olubl» polTBet cowpoMJit. ^ -•i-ctBd from 

The «ter insoluble pol3r«er W b« ••l»ctea «om 

of .orylate. ot «oth.crTl*to- bavlnfl . low ^ 
.««ooi«. content and Mod*or.-.bl.^^^^^^^ ^ 
The water insoluble (laatrix) poiyew^ y 
1- i^iui eoatinfl coapoaition In en amount of fr m 
pre-nt: in /^'^^^^^.^ ' ptefer.bXr SO to »0% 

35 apprclmatel, 40 to loo% ^'^J^''**^^^ \ mlcroc.peule 
by weight based on the dry Mqttt. oz 



c «titut . . « . „on-.ol».»t o. p. . 

solvent, in th*« a»P«cc .oivent during the 

epray arrant proeo.. «ueh «>»• 

«...K.nol •th.nol- h.log.n.fd hydroc.rbon. nuoh .» 

15 ^HicuLriy .ulfbl.. The .olvnt mny 

15 perc&cux«s*T ...fc.i- 3«.S7\ by weight preferably 

unounts of from epproximetely 25-97* oy ' , ' ^. ^.K- 
i w.-^ A» total weight ot the 

70-95% by weight based on «»• 

»icroc8p»ttl* coating cowpoaltion. .lerocao.iile 
Accordingly. the taate-mashed microcap.iile 
20 coating compoaition »ay include ■ \. . 

.pprosim.tely 3% to 75% by weight ba.ed on the 
total weight of the coating co-poaltion of a water 

inaoluble polymer J , w*. . «i»i«Mrie 

0 to approximately 72% by -^iQ*^* ■ polyperie 

25 component aelected fro- on. or «or. of an -"^'^^f^^J' 
an acid-oluble (r.v.r.e enteric) polymor. • partially 

water soluble polymer? and ' \. Meioht 

approximately 25% to .pproximately 97% by weight 

of an organic advent. 

«»r. th. inler.c.p.»U eo.ti», 1. .« «^ 
ectin.. th. .nt.rie p«lr-« -^T b. ..Let- tr- "« 

l^>, polyvinyl -"trt. pJ.tb.l.t.. i»«..crylle .cl* 
l^^r. Ky«ro«Pr.pyl »th,le.ll»Xc« ■"7^^;;;':; 

«lxii.« th-reof. ».rtle»l«X, pr.«.rr«» .»t..le p.l,~.. 
T!;ct::i: ..-i-y»t>»tic .r .,nth,tic r..l.. b.«in, 

e.rbo„l •^•••^^^^ ^ c .tl». 
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pr £et«bly •pproxlmately 

1 \:^^^^or«:^; nt":;^.^^^^ 

0 to approxliMteiy 

^1.1 w wftfcar iolubl* component. 
,0 25*. ot . ''"t " J -...»-..l»bl. eo-pon.«t W b. 

poXyvlwrl .XeoboX or n»Bo».t. .«e"> 

„ co.t.n, co«pe.U.on ^ V^V. ^?lH^ 

.ubsfntiolXr no or a "^^^ /'^^ thO p.tient. but 

tor e..»plo « oncovntorod in th. «o«th of th. P 

.ub.t.ntl.lly 1— di.t. or tl. .tomacb of th. 
25 .eld PH. for ...-*lo .Boounf rod i» tba .to- 
pat loot. ^ ^ji#4-« relooBO cor» cootlnfl 
Accordingly, the nodifiod row. 

W include to 97% by weight baaed on the 

.pproximafly aO% to ! , ^,tet 

30 dry weight of the «icrocap.ul. coating 

.„oxuble^poly«.c;^^^^ 3. to .o% by^ -i»>^t of an 

.cid..ol.bleJc.v„^^^^ Of a P.rti.XXy 

35 ::7;nV.ol-ble Polyn-r of th. -.-i^i- 

ZIIIl^^ may be pr.a.nt in .«ount. of from 
roleaae core co.ting may oo P pt.ferably 35 to 

.ppronimately 20 t S0% by ^^.^^^ of the 

4S% by weight. baaed on the t tal 
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.c.t«.) """^ W„n..e.ul:ie.l.. Tl. 

TM r.».r»» •nt»tl<= P«>Un~« ^, 

pt.(.t.bly xs% to SO* bar -iew b..- o» th. ary 

tba ■ieroe»»«ttX» eoitlnfl. _.4,. this aspect 

' ' p...t....« «r - ^:-riJ;r etur 

" o to .pp.«i~t..y 5« i.y -.i,bt b..-l o- 

Tbo oietoMpsulo eoapostioB msy furw. 

,0 fill... «T b. ..i.et.d ~~"°j„,':^";;*th....*. 

«.i» cbi„u., «.bito; - - 

.,pr..iJ.Xy 7" by ~i,bt b...a th. tot.! -.i.ht Of 

"'*-:r:::,:r:u:t:""th. »icroc.psui. c«.po.i.i» 

" .■ « th. p...-nt lnv.»tion 1. .PPUcsbl. to 

secordiDS to th. pt.«.nt h.vinQ • etrst.llln. 

ph..».o »tle.lly .ctiv. i»,».<ll.nts ' ^ 

Lrph lo^ p..tic.i..xy . 

r.l.». t.t.. i».y b. r.pia if the .sp-s 
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to »S* by yeight of • F» 

.ppr«i».t.iy »»_ ^„ „. 

water aolubl* polymer* mw» 

e»cipienfc"» be provided •« 

15 inti».t. -l.t»r- with th- „i,tur. I. 

polip-r. ."Ch >■ hT«toWP«»yl '"«'«'^ 

. Px.co.t i. «o™-i. « ;°«„t: 

„ p..«..r.a. X p.x.tH« -« „ 
.olublllty .B* th. wppl.»«»t«w eoTO 

p„=o.t o. tb. .oxublltt,-. « 

By -hlfll* weter or eeiven* 

25 .olublllty of greeter the« 1 ,« c.te. ere were r.pld 

.... „„r.-, "~ ^-n:: 

30 da«ettb.« thei*. tomiHt.* «tlll«i»* •» 

"0 ' t^ .JS^t.«ti.i>T .-.»«. 

AS etited above, «ne ^ pt.aent 

— „». ,r « '.vrr .-i- - 

„ i„v.«ti«. «)r J"'"~ .«..ph.r. t. »-»e 

.v.,or.ti.- c.t... '"'«;.\'j;,"«c.„t..tt.« c* . 

in th preaence of a controlieo c 
ft the mi rocapaul eoatlnfl. 
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„icroc.p.u». cctin, on th. cor. J^'T 
co.tlng co-po.lticn including . w.t.t J^"'^^ 

«ieroc.p»ule eo.tlnf •xhibitlng r«ouc«i 

dissolution proflloi 

which proc«B» incluM 
pseviding • •ufliciwt uaount o< 

•t loBSt ong phnnMC^utlCBllr oct*^ 

'"'"t'Hlution of . conting co-ipo-ition including 

• «fat«r inaolttblo polr»»«: 
M org»ic Bol^ont thor««o»J 

MAm»^w*i.mm tb» ph»n»»cootienlly 
■usponding or dinp««»ia« w 

- ■ 



,cti». in th. eo.tlWI .olu«io»s •«« 

.,r>7-«<TiX tb. .«.p.».lo« ~ at.p.».lo« i» 

Tto d«w point mmy profor»blT »■■• 
•Kobly !••» thnn opproniwf 
proforobly* thn drying 
eentrollod onouat of thb nolvont. 
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ev.p ration rata f th. solvent such that a eubatantially 
BiBOOth and ontinu ua coat exhibiting reduced permeability 
is ptodue d. The concentrati n o£ non-s Went e.g. ifater 
pros nt Should be kept very 1 - and that, in combinati n 
with the controll«5 drying condition.. result. in 
microcapsules vith smooth and continuous coats. The.e 
t«o factors may be interrelated. Thus the higher the 
drying ga. den point, the higher the solvent vapour 
pressure required in the syste- to give a substantially 
smooth coat. 

The drying process may be of any suitable type, 
spray drying of microencapsulated powders nay be 
undertake utilising either rotary, pneumatic or pressure 
atomisers located in either a co-current, counter-current 
or mixed-flow spray dryer or variation, thereof. The 
nature of the spray drying chamber i» not critical. 
However the chamber should be substantially free of 
pracipitent or non-solv«nt during processing. 

in one form of this aspect of the present 
la^sntlon. th. drying gas may be partially saturated with 
.olvnt v.pour. Accordingly the drying step according to 
thia aspect of the present invention may include 

introducing the microcapsule forsailetion into a 
.pray dryer through an atomising devices and 

passing a drying ges cont.ining a controlled 
UBOunt Of a suitable solvent therefor., through the spray 

drying chamber. 

The drying gas may be of any suitable type. 
Wtrogen or air may b. uaed. The air should be 
substantially dry and pure. It has been found that the 
dryness of the drying gas snd/or atomising gas may affect 
the quality of th^ microcapsule coat formed. The dry«g 
gas dew point ia preferably lea. than -IS-C. The drying 
gas d.w point msy more preferably be maintained in th 
range of from apprenimately -25-C to .3D*C. The ato-i.intf 
gas may be the same as. or similar to. the drying gas. 

The drying gas may be heated or cooled to control 
the rate of drying. K temperature below th- boiling poxnt 
of the a ivent may be uaed. A procoa. fmper.ture in the 
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>.u. t ,ppro.iMt.ly S to IS-C, p«.«ei.bl, .ppto.l~t.ly 

L"n Tb. r«,. o£ fro- .pp.cxin-t.l, JCC ' "'^ 
^tl.t t«P-ratut . ppxoxi«t.ly s-c to ao-C. C ntrol o£ 

c„.t fo«»a. ^^^^^^ ^^^^^^^ *.:^»« .top 

■«v b. tbo .a»e or . at££o..i>t sol»o»t to that u.o« 1« tbe 
TcVcZ^ =.."«« co™po.iti.a. »e.ir.bxx tb. »~ 

' . i «« .>«>h eaaa Th» solvent way ©• » 

phannaceuticlly accept able org enlc .olvent. . 
' The amount of Bolv.nt introduced during the dr^nfl 

.tap i. depend«»t upon the form of coating required. Thus 
t^' .olvent vapour prea.ure .ay be controlled f j«.ur. 
the f creation of a smooth nicroc.paul. ';n!!'of 
The Praaent invention permits the optimisation of 
th. coat formation to n«et the need, of the material or 
.ppliCtion. Adluatlng the microcapsule -.ting c -.tion 
,Uov. modification of the release profile for the 
:il:ri.l. ContmHing the process P-^J-;-"^ ^rp "ct - 
tempaxature, aolv.nt concant ration, apray dryer "P^^*^^; 

atomising air pres.uxe. droplet -^"V ^^^^rel all^ 
pressure in the system and solvent ay-fm. """^ ™ 

--at. rmMlnQ from AmnBm» 
foriMtloB of • t.»go et co.t». 

co»tln»oa., ».«-Porou. coot. tbtoMh to «.«• Porcu. 
Blcroc»p»»Xo/pol»i»oi lutxleo*. 

in .eeo.donoo -Itb . fattbor ..poet of tb. 
B„.o.t inv«.tlon tb... i. p.o.td.* . -tboa of tre.tin, . 
IWiT^ vblcb -tboa l»eX»-o. .«»t-i.t..l». to . P.ti.nt 
I t.l"Vp.«ti=.lly or pr,pbyl«tl«lly .ff.otlv. .-o.«t^ 

^vl„, . portlei. .i.. Of .,pro.im.t.I, 30. v- » l—- 

.ppro.l».t.ly •o* to 10% by -.i«bt. b,,^ on tbe 
tot.l «i,bt Of tb. »do.oc.P.»l. eo-^eltlon Of . core 
!ie»«.t Of et lo..t e». pb.r».c«.tlc.n, «tlve 



element 

Ingradient; and 



of 



'"'"Upr.i«.t.ly ao» to .ppro.tm.t.Xy »0» by -eiobt 
. .„b".bti.lly .-otb .»« contmuou. «lcro=.P.«X. 
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f rned Crow a coating 



XO 



IS 



20 



coating on th« cr ^ ^ .---luble polymer j 

oaid »ier capsule coating 
diasolution profile. .4,i--iiv active ingredient 

H receptor antagonist. 

aiti-lnflaitmatory drugs. .^eordlna to this aspect 

.dibits .« »n»la«"»t . 6, ,„„ t»llT 

d..erib.a with ».f.re»ee to "Ji?^ ^,.r , th.t th. 

th* mvwtlon .p«oitl.a .bov.. 

Th« iMt.ri.l to h- . J , .ultablo 

.,Xutio» of th. co.tin, co«ret.lXr 

.v,ii.bi. .pr.y axr.. i» o»»«t t. p.rti.xiy 

, ^iti^ .-cb th.t tb. -.^». 

..tu>.t.« -tth .olvht. 'J" f of the »oXv.nt 

l„ . cootroll.a .n-lro»«.«». ^ «^ ' .„,.r.tl». 
^ ,„-XO.-.- With .oW.»t -^^^^^^ „,^. «.. 

e*.poi.tioii t.t.. tb «•»»•* 
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V.P r.tl n p..a»cl« Jor «. «.«b..n... Sol».»t » »ou. 



.BMY aryt. «»1«9 •t.ia««« t.etolqu... Th. .pr.y «ty.r 
.'"la^ .-eh to ,xio« ••«/«^-' 

for co«troll.a arrlM- " • t-^bor "F'^"' '^'"^ 

.pprosiiutoir ao .»« *o to t*.. 

rx:Tr a„i»", rfb-rb; ».« .« « 
" :^': :jrjrr'^ c^txo.x 

•ctiv ingredient, are meet re.dily VLp.reture 

. »odiCled flow through] cell apperetu. and et • 

Of 37-C . O.S-C. Di. olution .^iu- i- 
25 900 no. reeervoix -.lit.ined .t 37-C . 0.9-C which i. 

"L^Tuouelr .tirred. . B.:nple. .re ''^^^'^ J/^ ^ 
reservoir et ..t t^i~ interval. Jty 
microcepettlo n.teri.l. Die-olution. typleeiiy 
parfornad at pH 1.2. 9^6 or 7.5. 

rnmponcnt 
Bthylcelluloa^ 
Eudraoit ElOO = 
35 Paracetamol 75-115 I* 

was aiev d to give greater than B5» x» 
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the chamber p.rtlally ss^turacea^ t«iperatur« 
in »tflar» 1- „„rt tart -ill «»•••• 



Bthyle«lIulo8« 



^ ^ Ettdr.git ElOP I II 
p.rac»tBB>pl 75-ip5 ym 



-^•mple 1<«) to control ; temperatur., vapour 
.»a — '-•^J^^/Vrj^.^j powder we. Produced with 

. Che fate If .let.-lnopben. Dia.olution t.-tlno 
as none of the taate or release. Tbi» 

,,^„c. vixx -:-;-tn %::::r::th 

»1U »!.*•. "f"'^' .t »IC l.» than in 

ICO. »ppr..i~t.ly 7»» «l«...a in ^^^^ 
1 2 «30% releaaod in 40 wxn. ac p» 
"fioJe. Of r.n.»l.tic» "i...- r.t... 



,c Bttstainad Beleie Theophyllln- 

Kthylcelluloae • 

polyethylen gttrc 1 60D0 5 9 

Theophyllin 



2.r<0V.1958 12S45 
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Spray«d dry under similar condlti na aa Exanpl 
lCa> to control temporatur . v.pour concentrati n and 

vap ration rat . ^ 

A froo flowing white powfler waa produced with aon 
5 of the taato of theophylline. Diaaolution teatlng showed 
pH independent releaae at a constant rate of 15% par hour. 

Enteric Coated Otclbfenac _ 
^ Ethylcelluloae ' 20 g (p 

10 KPJ!C»S-Hr» . *9 [ip' . 

^^A^ Sodium Diclofenac 20 g 

Dichleronethane g 
• Hydroxypcopyl methylcelluloee acetate eucelnate 

. HP grade. . . 

j^g sprayed dry under similar conditions as used xn 

Example l<a> to control temperature, vapour concentration 

and evaporation rate. 

A free flowing white powder was produced. 
Dissolution tasting showed a typical enteric release 
20 profile. This is illustrated in Figure S. 

A aeries of microcapsule compoeitione were 
prepared utilising the active ingrediente X and a listed 

The process for preparation is aimiXar for each 
active Ingredient and is aa follows t 

Active ao g 

Bthylcelluiese (EC) « 
Methylene Chloride (CHjCl^) a«0 9 
30 The actives tested include Paracetamol. 

Eanitldlne BCl. Ooxycycline HCl, Pseudoephedrine, HCl. 
Haprosen Ra. Theophylline, Apelrin. ^ ^ 

<l> The active ingredient waa solved to 7S to 125 iim 
in else prior to Its dispersion in the 
35 CB.Cl./EC solution. 

(2) The resulting suspension wss sprayed under 
standard conditions, that is dry ait (dew point 
<-l5»C) at a process temperature of S t B-C. 
The spray was conducted in a Mobile Minor Hiro 



25 



10 



15 



20 



25 



30 
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and temlBing aic 



spray dryer at ■ifoilac rites 
pr BBureo aa in Ssenpl !■ 

It ie n ted th.t (•) .olubllity of the .ctiv 
ingredient, .nd <b) th. cryet.l ^rph lo«r <«7/;r^^*-^ 
«r!»ul.te) ultimately atf-et the release rate. oC the 
rroduc^ Xd^itionally, the aapact ratio (length/breadth) 
f-rvatBlllne materials ia alao iaportent. 

' ril« a comparispn of the solubilitie. of ecti.e. 
r.leaae rates of product with al«ple ethyloellulose 
c«t it appeVr. that the less soluble aeti.e. ere 
rel«.ad a J« than »o.e soluble 6ne.. Bi»il.rl7. vhere 
Itmtive is in the forn. of a granule instead of a 

crystal! inadeduate cover y be obt.ined ^ 

Ti^hrr rele... rates. To slow the release r.tes of t^ 
!^'^ soluble or granular active., further component, may 
optionally be added to the microcapsules. ^ 

vox all of the actives there was some degree ot 

tastemashing.^ , indicate, the relative sol-bilitie. ^of 
the various actives in -at.r and In chlorofor-. the 
aolublllty in chlorofom. is uaed a- an approsimetion of 
ali^iiiS^ in methylene chloride and therefor, te predict 
lo^ the active may respond in the coating suspension. 

WUZ I 



35 




Ranitidine HCl 
Dosycyeline HCl 
Pseudoephedrine HCl 
tfapresen Va 
Paracetamol 
Theophylllae 
Aspirin 



1/1-10 
1/3 
1/1.6 
1/10-30 
1/70 
1/120 
1/300 



insoluble 
insoluble 
1/60 

insoluble 

1/SO 
1/200 
1/17 



Table 2 indicates the crystal morphology, where 
needle, are used, rele . from granule. U generally 
fHter than th.t from cry t.l. f the -ctiv. 



5^- 
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ACtiTB 



Morphology Aspect Ratio 



Do»ycyeli»e HCl Cry»tallln. 2:1 

Paoudoophodrine KCl CryptalUno n«^l«s S:l 

TboophyillB* cryakalline naedlas «»! 

\8piriA Granulate 

Haprosen na Granulate l.Ss^ 

Paraeetanol Cryatalllne 

Ranitidine HCl Granulate 



Figure 4 is a diesolution profile greph showing » 

total of seven active. with sisiple etfcylcellulo.e 

nanbrenes. The die«olution» were conducted at pH 6.8 in 
flow through cells. 

FlTMfPTiTI S 

(•) EsaiBple 1 wae repeated utilising the following 
conpositien 

Bthyl Cellulose • « 

Psxaoetanol (within 175 te 250 |in> 20 g 

Methylene Chloride • 

Cb) For coB«»orison purposes, Exampl* S wee repeated 
utilising anbient air only as the drxiuQ 

Results achieved are illustrated in Figures 5(e) 

and (b> and Figure fi. , , 

Figures S(a) and (b) illustrate tbe veristion in 

coat sBoethness and apparent coat porosity due to 

evaporation rate variation. 

Figure 6 illustrates the relstive release rates 

achieved utilising aabient air and sir laainteined at a dew 

point below -15-C. Release rates at pU «.t. for enaaple 

after 20 min are .pproxia«t.ly 50% less utilising the 

process of the prwsent invention-. 

^^mx m frrnimaratiYay 
in this esanvl » * minture to the spray 
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XC«t»Biinoph«n 5*00 

Methylene Chloride *4„oived in the 

Xh. .th.l c.Vl.le.e ;-;^,*\VeV 

vessel. The •''V^^ . ^ t^e -iro Portable 

and tranaferred to the food tank of tw 

6p**y D^y*'* ^ a feed rate of 

The sptiy dryer wae operttad vxth a reeo p. 

r..»lt.«t pr«*»=t Vie— -"tr-^I^r tl 

•r>.. zasulta are iXluatratod xn 
electron ^^^^'^^'^^^ "^•^'C-t exhibited little 
Figure. 70 «nd <b) . structure of 

taete-iBaaking conaxatent ciw p 

> rigures 7Ca) and (b>. 

^ aerie. o£ -icrocap-ule product. «tili.*-a 

,„i.idin:. a h.hiy -^^ir^j:^^ " 

5 number of ai..olution rate e. folio-.: 
Bicroeapaule coat to reduce a aa.oribed> . 



(2) 



Polymer cob«i»« o***,— » — 

Of p.ll~' co.t-a «l«oe.p.»l... 

Ranitidine aicrocapBUlee 



(ftoB BsuBpl* above) 



39 



• 10% Paraffin solution 

in cyclohoxano S g 

r«>ay<« aod tb« «tetoe.»»ule» vtm ari««. Froouci 
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10 



15 



20 



granul s* 

(a) vfif Btniinq 

_ Hard P»r«£fin v*x , 

- Ranitidine KCl * « 

- K«tliylBn« chlorlda 300 9 
Ranitidine suspended In the wx eolutlon and 
spray dried in the conventional manner with .e 
outlet temperature of 15-C. The product »es fre« 
flowin,. but de«on.tr.tcd ninimel taste masking 
and a high in vitro dissolution rate in pM ».8 
phosphate buffer. 

<b> pnlYfflfir CQiting 

The product from (•> above wan resuspanded 
i» a chilled <5-C} methylene chloride 
aolution of ethylcelluleae and epray dried 
again employing the usual proceee conditions. 

- Wax sealed ranitidine BCl 10 g 

- Sthylcellulose RIO " « 
_ Kethylone chloride 0 

Outlet temperature wae 5*C* 

rigure 8 shows a .uhstantlal decrease In the 
in vitro release rate consistent with i-proved teste 

marking* 



„ A series of core formulation. ''•^"^ 

utilising ranitidine HCl a. --^tl* coT^^o 

Illustrate further modifications to the core to reduce 

dissolution rates. so - 

<1) Ranitidine aci • 
Purified water ' 

initial-. ... at...!'- 

t.»p.i.t.r. o£ »S t» 4S-C .t . .Pr.y r.t. of 70 

tttm the -.11. "t th. drying ehw*.r ««" 
cei.«. r.e.l«.i 1«. "ieio.ooptc.lly «- po-a » 



J 
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polynuir c .tinq by tbe st.nd.rd matbod d.aetibikl 
pr vi uBly- 

(2) Ranitidine HCl - ' 

Hydroxypropyl netbylCBlluloae* S « 

100 o 

Purified water • 
[•Pbecmaeoet 615] _ 
Pive percent HPIK ae » binder/ 

thickening agent to increae. tbe particle .i«« of 
tbe product. The ranitidine HCl and 
dissolved and tbe vi.coue .olution spray dried 
under tbe aa»e conditions described abo^re. 

(2) Ranitidine HCl • 
HydroxypropyX wethylcelluloee * « 

CaCO, (fine) * ' 

3 100 e 

purified water ' 
CaCO, was incorporated in tbe fonaulatlon to 
act as a • seed core- .round whicb the active 
materiel could be precipitated. 

Tb. formulation wa. .pray dried under the a.«e 
conditions deacrlbed above. 

The product collected ae before. 

Microscopically the spherical beeds showed none 
Of the central voids seen In the previous 
example.. Tbe absence of central void, reduces 
B»cha»ic.l damage during tablettlng -nd 

sub.equent ehewing. ^,.v«- 
PiMllr, It i. to b. uiUi.r.tood th.t ,««». other 
««iflc.tlon. .»«/or .lt...ti.n. »W b. -ltbe«t 
a.r..tt«, fro- th. spUit ot tb- P...ent i»v.-tio» .. 

outlined hareiB* 
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1 A tast»-m««kod fr» -flowing p wdar including 

microc P.U1.S having a p.rtid aia. of approainately 300 
ym or loas. wherein each microc.paule include. an 

effective amount of 

a core element including »t lea.* one 

pharmacButically active ingredient; and 

a subatantially emooth and continuou. 
microcapeule coating on the core element for««l from a 
coating compoaition including a water inaoluble polymer; 

.aid coated microcapBulea exhibiting a reduced 

disaelution profile. 

2. A ta.te-roaaked free-flowing powder according 
to Claim I, wherein the diaaolution profile of the coetlng 
i. reduced by approximately 25% relative to e atandard 
microencapaulated form. 

3, A taate-masked free-flowing powder according to 

Claim 1. wherein the microcapeule. have a particle aire of 
leae than approximately 150 loa. 

4 A taate-maaked free-flowing powder according to 

Claim 1. wherein the core element include, at lea.t 
epproximetely 7B% by weight of the pharmaceutic.! ly active 
Ingredient. 

5. A taate-maaked free-flowing powder according to 

Claim I. wherein the pharmaeeutlcally active ingredient I. 
.elected fro- analgeaic bronchodlletore. receptor 
antagonist, and non-.terold.l anti-inf lam«atory drug.. 

6 A ta.te-ma.ked free-flowing powder eccordlng to 
ciaim 5. wherein th. active Ingredient i. 
acetominophen. ranitidine, doxycycline. p.eudoepbedrine. 
naproxen and theophylline and .alt. thereof. 

7 A taate-ma.ked free-flowing powder according to 
Claim i: wherein the coetlng compo.ition include, e mejor 
proportion of ethyl celluloee. , ^ 
a. A ta.te-ma.ked f re-flowing po-der 
microcapeule. having . particle aise of approximately 300 
urn or less, wherein each microcapsule Includes 

appr ximately 90% t 10% by weight, baaed n the 
t tal weight f the micr capaule comp altion f a c re 
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«lcment including at laast n phtrre ceutieally active 

ingreident; and 

appr xlJMtely 10 t 90% by weight of a 
substantiilly smooth and continuous nior eapsul c atlng 
on tho core element formed from a coating composition 
inclvdiag a water insoluble polyner. 

9. A taste^masked free-flowing powder according to 
Claim I, wherein the coating composition includes 

approsimately 3% to 75% by weight bssed oe the 
total waight of the coating composition of a water 

insoluble polymer; 

0 to approximately 72% by waight of a polynsrie 
component selected from one or «»ore of an enteric polymer, 
an •cid-soluble (reverse enteric) polymer, and a partially 
water soluble polymer; and 

approximately 25% to 97% by weight ot an organic 

solvent. 

10. A taste-mashed free-flowing powder according to 
Claim 1. wherein the microeapaixle coating includes 

approximately 40% to 100% by weight based on the 
Ary weight of the microeapaule coating of a water 
insoluble polymer i 

approximately 0 to 50% by weight of am enteric 

polymer; and 

0 to appreximetely 50% by weight of a partially 
weter soluble conponant. 

11. A taste-mesHed free-flowing powder according to 
Claim X« wherein the microcapsule coating includes 

approximately 20% te 97% by w«i«>»t based on the 
dry weight of the mieroeapsule coeting of e water 
insoluble polymer; 

approximat.ely 3 to B0% by »might of an 
acid-soluble (reverse enteric) polynmr; snd 

0 to approximately 40% by weight of a partially 
weter soluble component. 

12. A taste-masked free-flowing powder according to 
Claim 1, wherein the mlcrooapeule coeting is formed by 
spray drying from e suepensi a or disp raien f th 
pharmaceutically active ingredi nt In a eolutioa of the 
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»ting c BP Bition In a aolv nt in a drying gas having a 
I w dav point. 

13 A tast -masked £r o-f lowing powdor acc rding to 

Claiai 12. whor in th. s Ivant is a loctad from alcohols 
halohydr carbons, bydr carbons, and minturos tboro t. 
X4. A tasta-maskod Cres-f lowing povd.r according to 

Claim 1, wharoin tho cora eloinnnt includes 

approximately 10% to 95% by weight o< a 
pharmacautieelly active ingredient? and 

approsimately 5% to 90% by weight ot a 
supplementary component aelected from waxes, acids, bases, 
water insolubls polymers, enteric polymers, and partially 
water soluble polymers. 

15 A taste-maaked free-flowing powder according to 
Claim 14 wherein the pharmaceutical ly active ingredient xo 
a compound of high aqueous or aolvont solubility and the 
supplementary component forms a precoat on the active 

ingredient. ^. *,« 

16 A taste^maaked free-flowing powder according to 
Claim 15 wherein the pharmacmitically active ingredient is 
a ranitidine and the precoat is formed from a wax. 

17 A taate-maaked free-flowing powder according to 
Claim 1 wherein each microcapsule further includes an 
overcoat o» the microcapsule coating formed from a 
aupplementary component selected from waxes. *»ater 
inaoluble polymers, enteric polymers, end partially wster 

soluble polyMrVe ^ _ 

1.. A process for preperlng e taste-maaked 

free-fXowlng powder Including microcapsules hsvlng a 
particle slse of approximately 300 laa or less, and 
Including an sffectlve amount of ^ , 4. 

a core element Including et lesst one 
pharmaceutlcslly active Ingredient j and ^ ' . 

a sttbstantlslly smooth sn* continuoua 
microcapsule coating on the cor. sls^ost formed f r«« • 
coating composition Including a water Insoluble polymeri 

said microcapsule coating axhlblting reduced 

dissolution profile: 

which process includes 
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pt viding a sufficient amount f 

at lea»t one pharmaceutic ally sctlv 

ingt dient; ^ , ^« - 

a aolution of a coating composition including 

5 a water insoluble polynes; and 

an organic solvent therefor; 
suspending or dispersing the pharxr.ceutically 
.ctiv. ingredient in the coating solution; 

spray-drying th« suspension or dispersion in e 



19 K process according to Claim 18 wherein 

_...^„ includes s controlled aioount of the solvent, 
process according to Claioi 19. wherein the 



19. ^ 
drying chan 

-!« vHB ranae of appro»i«ately 40.000 pp» er wore. 

IS ' 'o^.. .e=etai», t. Cl.l» «. -ber.l» th. 

ti;.y-*«l*, P..c... I. ecna«et.a .t . P...." t.«.r.t«r. 

ef fro- epproiiiMWly S'C to 1»'C. ►u. 

ai * p«e«.. .eeordlM to Cl.t» 21. -horoin the 

20 ».t.r tnwlubl. POl,-.* include. . ».Jor 

H!"*^ * -tho. o« t«.tl,., . P.ti«.t. 
i«lue.. .*il»l.t.tl-« »• th. ».tt.»t . tb...p.utlo.lly « 
„ t«iw'.ctle.llT .««ttv. ««»nt •« - "VrvTlL'^ 
p"tlel. .1.. o« .p»to>l»t.lT 300 P. « 1—. -h-''^" 

«vri.r ""r.^^^^ - 

»ler«c.p.ul. eo.tln, o« tho cor. .l«-»t fon-d from . 

coi^ooition i«i«di., . «t.r '"-^^f^^-vToa:..- 

•aid microcapsule coating e»hibltinfl s redueeo 

" ^:^".ccordi», « 

„i.roc.P..l.^i.c»»*..^ t 7« « -.1.^^ b...d 0 «» 
tt.l -otUt .« the eoetin. co»,o.m » of . 
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ins luble p lynwc: 

0 t •pproxiroately 72% by w igbfc of a pelyrearic 
component selected fron one or more of an enteric polymer, 
an acid>soluble (reverse enteric) polymer, and a partially 
S water soluble polymer. 

25. A method according to Claiai 24, Wherein the 

pbarmaeeutically pctive ingredient is solected from 
analgesies. bronehodilaters, receptor antegenlstB and 
non-steroidal anti-inf lananatory drugs. 
10 26 i A method according to Claim 25, wherein the 

pharmaceutically active ingredient is selected from 
aoateminophan, ranitidine, doxycyeline, pseudoephedrine, 
naproxsn and theophylline or salts thereof. 

27. A taste-masked free-flowing powder according to 
15 Claim 1, subatantially as hereinbefore described with 

reference to any one of examples 1 to 5 and 7 to B. 

28. A taste-masked free-flowing pe«rder according to 
Claim 1, in the form selected from sprinkles* sachets, 
chewing guns, tablets^ including chewable, disperslble or 

20 effervescent tablets* gums. losenges,' liquids, 
soapensiens. injectables implantables* inbalsnts, filled 
capaules; including filled gelatin eapsuXee. 
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120' 



100- 



ao- 



60' 



40- 



flO' 



Various mcthmm comfd with simplm 
ethylesUulos0 mombmnwa. Bglaa** in 
pH &J bufl!»r In n w through eotis. 
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Ranhldins Ha 

PMdaephedilfM HO 

Naprox0nN« 

Oosqrcyoflne HCt 

Aspirin 

ThvophylUna 

Paraoatamdl 
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Comparison of release rates from ethyl 
cellulose coated paracetamol produced under 
conditions of dry and ambient Inlet air. 



so 




04— < 1 ■ I ■ 1 I . 1 

0 10 80 SO 40 SO 



Time (min) 



2068366 

riCUU 7(A) 
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Percent Ranitidine HCI released from micro 
capsules comprising; 

a) polymer membrane only, 

b) wax sealed polymer membrane, and 

c) a polymer coated wax membrane. 





